INTRODUCTION
Onychomatricoma, which was first described in 1992 by Baran and Kint 1 , is a rare benign tumor of nail matrix origin. Since its description, no more than 80 cases have been reported in the literature [1] [2] [3] [4] [5] [6] [7] . The four main clinical features of onychomatricoma include thickening of the nail plate, transverse or longitudinal overcurvature, xanthonychia, and multiple splinter hemorrhage. After avulsion of the nail plate, onychomatricoma presents as a villous matrix tumor with projections that penetrate the thickened nail plate. Diagnosis is based on clinical, sonographic, and histopathological findings. The treatment for onychomatricoma is surgical, and the tumor must be removed completely. This is the second case of onychomatricoma in South Korea, which was initially misdiagnosed as onychomycosis in this patient. This is also the first reported case for which immunohistochemical staining of an onychomatricoma tissue sample was performed 8 .
In this report, we present clinical, histological, immunohistochemical, and sonographic findings of onychomatricoma in a 27-year-old Korean woman.
CASE REPORT
A 27-year-old woman presented with an 8-year history of gradual nail dystrophy on the right index finger, which was initially misdiagnosed as onychomycosis; she had been treated for 4 years with antifungal agents by general physicians without improvement. On physical examination, the nail plate of the right index finger was thickened and dark yellowish in color, mimicking onychomycosis. It exhibited scattered splinter hemorrhages and overcurvature in the longitudinal plane (Fig. 1) . She had neither a history of trauma to the nail nor a personal or family history of skin cancer or dermatological disorders. A fungal culture of the nail plate yielded negative results, and radiography of the affected finger revealed no bone involvement linked to onychomatricoma. Ultrasonography revealed a hypoechogenic tumoral lesion in the nail matrix and a hyperechogenic area corresponding to fingerlike projections with low blood flow (Fig. 2) . The nail was surgically removed, and the tumor at the nail matrix was excised. When the nail plate was initially avulsed, a firmly attached, filamentous tumor was observed arising from the nail matrix (Fig. 3A) . The excision specimen was a flesh-colored tumor with fingerlike projections emerging from the nail matrix, leaving cavities in the nail plate (Fig. 3B ). The proximal portion of the nail plate contained multiple cavities, which is characteristic of onychomatricoma (Fig. 3C) . The normal nail plate continued to grow in 2 months after the excision (Fig. 3D) . The excised tumor consisted of a connective tissue core and characteristic filiform projections lined by epithelium from the nail matrix lacking granular and horny layers (Fig. 4A, B) . Immunohistochemical examination revealed that CD10 and CD34 were diffusely expressed in the stroma of the onychomatricoma (Fig. 4C,  D) . Periodic acid-Schiff histochemical stain was negative for fungal organisms.
DISCUSSION
Onychomatricoma, which is a benign tumor of nail matrix origin, has been rarely reported [1] [2] [3] [4] [5] [6] [7] . This may be partly due to the anatomic particularities of the nail apparatus and the often fragmented tissue specimens submitted to pathologists 4 . We report the clinical, radiological, sonographic, and histological features and treatment of a case of onychomatricoma, including a review of relevant literature. Recent studies have reported that onychomatricoma mainly affects middle-aged women, with peak incidence at around the fifth decade of life 2,3 , although few case reports indicate that the onychomatricoma development has no sex predilection 6 . Onychomatricoma predominantly affects the fingers, with either single or multiple digits affected simultaneously 1 . Onychomatricoma may be complicated by fungal infection, and the tumor is often misdiagnosed as onychomycosis and treated as such 9, 10 . In recent studies, patients with onychomatricoma considered to have genetic alterations, such as loss of chromosome 11 .
The classic tetrad signs include yellowish, thickened nail plate, splinter hemorrhage, transverse overcurvature of the nail plate, and woodworm-like cavities in the distal margin of the nail plate. After avulsion of the nail plate, the presence of digitiform projections is quite suggestive of the diagnosis. A villous matrix tumor with projections penetrates the thickened nail plate. Diagnosis is based not only on the classic tetrad signs but also on additional diagnostic methods, such as dermoscopy, ultrasonography, and histopathological findings. Dermoscopy shows perforations in the distal portion of the nail plate, hemorrhagic striae, and white longitudinal grooves corresponding to the nail plate channels 12 .
Radiological examination shows no underlying bone involvement linked to onychomatricoma 13 . Ultrasonographic examination shows a hypoechoic tumoral lesion affecting the nail matrix and a hyperechogenic area corresponding to the fingerlike projections, in addition to having low blood flow 14 .
Onychomatricoma has distinctive histological features that confirm the diagnosis. Onychomatricoma is a fibroepithelial tumor comprising two distinct areas 15 . The proximal zone is located below the posterior nail fold and is characterized by deep epithelial invaginations occupied by overlying ungual protrusions. The distal zone, which corresponds to the lunula, comprises epithelial digitations originating from the matrix epithelium, which proliferate and cause perforations in the nail plate. Recently, Lee 8 suggested that onychomatricoma might derive from the onychodermis because CD10, a marker of the onychodermis, is expressed in the stroma of onychomatricoma. Consistent with this finding, CD10 was diffusely expressed in the stroma of the onychomatricoma in our case. In addition, CD34, which is expressed in dendritic or fibroblast-like mesenchymal cells that are ubiquitously distributed in the dermis 16 , was diffusely expressed in the stroma of the onychomatricoma. Misciali et al. 17 reported onychoblastoma as a variant of onychomatricoma. Clinical examination showed a thickened nail plate with multiple cavities and a digitated tumor originating from the nail matrix, which is similar to that found for onychomatricoma. The tumor was distinguished from onychomatricoma by a unique arrangement with follicular differentiation and expression of cytokeratin (CK)5⁄6 and CK14 by keratin immunohistochemistry. However, Baran 18 suggested that there was lack of evidence for differentiating onychoblastoma from onychomatricoma, and the gross morphology of this tumor and the channels within the nail plate were all consistent with onychomatricoma. Differential diagnoses include fibrokeratoma, periungual fibroma, onychomycosis, squamous cell carcinoma, Bowen's disease, subungual verruca vulgaris, longitudinal melanonychia, and osteochondroma 2 . Among these, fibrokeratoma and periungual fibroma are the main histological differential diagnoses. In the longitudinal sections of the onychomatricoma, the histopathological features are reminiscent of those of fibrokeratoma. However, that diagnosis may be excluded because fibrokeratoma lacks the multiple fibroepithelial projections and nail plate perforations characteristic of onychomatricomas 19 . Moreover, although ungual fibroma also produces longitudinal grooving of the nail plate due to the compression in the nail matrix, the differential diagnosis of onychomatricoma is possible because of the lack of hyperplastic onychomatricial epithelium 7 .
The treatment for onychomatricoma is surgical excision 20 .
After anesthesia, the nail plate is removed, permitting visualization of the matrix tumor projections. The tumor must be completely excised, including the normal nail matrix proximal to the lesion, in order to prevent local recurrence 5 . Only one local recurrence has been reported within a mean follow-up time of 20.1 months 4 . With the exception of this case, most previous cases had no local recurrence 2 . Nail dystrophy can occur depending on the preservation of the nail matrix during tumor excision 2 .
The diagnosis of onychomatricoma is often delayed. Patients' typical delay in seeking medical attention may be attributed to the slow growth and absence of pain in most cases 3 . In addition, many cases are misdiagnosed as onychomycosis 20 , like our case, probably because dermatologists are not familiar with its clinical features. Therefore, we are reporting a typical case of onychomatricoma to help dermatologists recognize the clinical features of onychomatricoma and detect this uncommon nail matrix tumor early.
